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Description 
MEMORY MODULE SELF IDENTIFICATION 

Background of Invention 

[0001] The invention relates to a memory module for use as main 
memory or VRAM (Video Random Access Memory), infor- 
mation processing apparatus, method for initialization re- 
lating a memory module, and a program. 

[0002] | n general, features of high-speed memories for use in 
personal computers such as DDR-SDRAM (Double Data 
Rate Static Dynamic Random Access Memory) slightly vary 
depending on their suppliers and types. Thus, when such 
high-speed memory is driven, the output strength of the 
access signal by a driver needs to be adjusted so as to 
adapt it to its supplier and type. The adjustment is per- 
formed by a configuration program (basic input/output 
system or BIOS) by providing optimal access parameters 
and the like to the memory controller. In such a case, the 
configuration program needs to know in advance what 
type of memory module is present. 

[0003] As such, recent DIMM (Dual Inline Memory Module) type- 



memory module is provided with ROM (Read-Only Mem- 
ory) on which its specification is recorded so that a con- 
figuration program can provide optimal parameters to the 
memory controller based on information recorded on the 
ROM. Such a ROM records many pieces of information in- 
cluding a supplier, memory capacity, and access speed, 
etc. The function for informing the BIOS of the specifica- 
tion of DIMM with ROM on DIMM in that way is known as a 
SPD (Serial Presence Detect) function. 

[0004] Meanwhile, a technology is also known where only an 

identification (ID) number is given to the IMM and infor- 
mation relating to the configuration of the DIMM is 
recorded as a table on ROM provided in the system unit of 
a personal computer (see, for example, US 5,727,182 and 
JP8305629A2). In this case, in setting various parameters 
relating to the DIMM, corresponding configuration param- 
eters can be obtained from the table based on the ID 
number read from the DIMM. 

[0005] on the other hand, for reasons of cost or supply, memory 
from several limited suppliers may be implemented as 
high-speed memory such as VRAM (Video RAM) deployed 
on a main board. Although it is necessary to identify the 
type of VRAM in initialization also in this case, providing 



ROM for identifying VRAM is not feasible in terms of cost 
since VRAM is not as generic as DIMM. As such, bits for 
identification are currently provided on the main board. 
[0006] | n this case, the procedure of initialization relating to 

VRAM is as follows; first, the type of VRAM is identified by 
reading the identification bits; then parameters corre- 
sponding to the type are obtained from the table and set 
to the memory controller; and arbitrary data is then writ- 
ten to a predetermined address, and check is made if the 
written data can be read to determine the capacity of the 
VRAM. 

[0007] The above-mentioned SPD function, however, is disad- 
vantageous in terms of cost and space because ROM has 
to be provided on the memory module. 

[0008] The technology for providing an ID number on DIMM 
above requires addition of wires and hardware on the 
main board since the ID number should be read via a gate 
circuit, an ISA (Industry Standard Architecture) bus, and a 
processor bus. 

[0009] Also, since the aforementioned technology for VRAM pro- 
vides bits for identifying the VRAM on the main board, a 
main board with a different type of VRAM implemented 
thereon has also different implementation parts other 



than memory, thus needs to be handled as a different part 
in management. The technology is therefore disadvanta- 
geous in terms of management efficiency. 
[0010] | n V j ew 0 f suc h disadvantages in conventional art, an ob- 
ject of the invention is to allow a memory module to be 
easily identified without requiring wires or parts to be 
added in a computer system unit, i.e., a main board, or 

ROM to be provided on the memory module. 
Summary of Invention 

[0011] jo attain the object, the memory module according to the 
invention comprises a memory array for storing data, an 
ID information output circuit for outputting ID information 
for identifying memory modules, and output switching 
means for selectively switching output from the memory 
array and output from the ID information output circuit to 
be output, wherein the output switching means selects 
output from the ID information output circuit instead of 
output from the memory array until the memory module is 
initially written after power supply to the memory module 
has been started. 

[0012] The memory module may be VRAM and main memory, for 
example. Modules for expansion may be also possible. 
The ID information may include 4-bit information that 



identifies the supplier of the memory module or 8-bit in- 
formation that identifies the supplier and type of the 
memory module. The ID information output circuit may be 
one that has output terminals corresponding to each bit 
and a circuit that grounds respective terminals or con- 
nects them to a predetermined voltage source so that 
voltages corresponding to on and off of the bits are ap- 
plied to each output terminal. The output switching 
means may be a selector that switches between output 
from the ID information output circuit and output from 
the memory array to be output in accordance with on and 
off of a predetermined input control signal, for example. 
[0013] with this configuration, when power supply to the mem- 
ory module is started and initialization of the memory 
module begins, the output switching means selects output 
from the ID information output circuit before the memory 
module is initially written. Therefore, if reading is per- 
formed at any address before the initial writing is done, ID 
information for the memory module will be read out from 
the ID information output circuit. The read out ID infor- 
mation is used to obtain corresponding information for 
initialization from a table. Subsequently, after writing is 
done once, the output switching means will select output 



from the memory array, so data from the memory array 
will be read out at subsequent reading. 

[0014] Thus, in initialization of the memory module, ID informa- 
tion can be obtained simply by performing readout before 
the memory module is initially written. If the memory 
module is of a conventional type, data within the memory 
array would be read out when reading is done before ini- 
tial writing. In that case, the memory array has nothing 
written to it, thus an undefined value, e.g. hexadecimal FF 
would be read out. Thus, even when a conventional mem- 
ory module and the memory module of the invention are 
implemented concurrently, it is possible to easily distin- 
guish the memory module of the invention from the con- 
ventional one and perform initialization for the memory 
module of the invention based on obtained ID informa- 
tion, and in a conventional way for the conventional one. 
The application of the invention does not require addition 
of parts and circuits to the computer system unit or provi- 
sion of ROM on the memory module. Slight modification 
to an initialization program and addition of a simple cir- 
cuit onto the memory module will suffice. 

[0015] The memory module may further comprise a switch con- 
trol means for controlling the output switching means 



such that it selects output from the ID information output 
circuit from the initiation of power supply to initial writ- 
ing, and subsequently selects output from the memory 
array, based on reset detection signal that is generated 
when the power supply is started and a signal corre- 
sponding to a signal indicating writing to the memory 
module. 

[0016] | n that case, the memory module may further comprise a 
reset detection means for outputting the reset detection 
signal in response to the initiation of power supply to the 
memory module. 

[0017] | n a more specific aspect of the invention, the memory 

module comprises a memory array, an ID information out- 
put circuit for outputting identification information for 
identifying memory modules, a flip-flop that is set and 
reset in accordance with a reset detection signal that is 
generated when power supply to the memory module is 
started and a signal corresponding to a signal indicating 
writing to the memory module, and a selector for selec- 
tively switching between output from the memory array 
and output from the ID information output circuit to be 
output depending on output from the flip-flop. 

[0018] The initialization method relating to the memory module 



of the invention is an initialization method relating to a 
memory module in a computer, and is characterized in 
that it comprises a step of the computer performing read- 
ing before performing initial writing to the memory mod- 
ule after the computer has been turned on; and a step of, 
if information obtained by the reading is ID information 
for identifying the memory module, the computer per- 
forming initialization relating to the memory module 
based on the ID information. 
[0019] with a conventional memory module, a value that is read 
from a memory array through reading after turning the 
computer on and before the memory module is initially 
written is undefined. In contrast, if the memory module is 
the one according to the invention, reading before initial 
writing would read ID information for identifying the 
memory module. In this case, the computer can carry out 
initialization of the memory module based on the ID in- 
formation. 

[0020] The initialization method relating to the memory module 
of the invention may further comprise a step of the com- 
puter determining whether the information obtained by 
the reading is predetermined ID information by examining 
if ID information corresponding with the information ob- 



tained by the reading exists in a predetermined table, 
wherein the initialization may be performed based on var- 
ious information in the table corresponding to the ID in- 
formation obtained by the reading. Entries of the table can 
include the specification of the memory module itself such 
as its memory size, the number of banks, and access tim- 
ing, and an optimal output current value for each signal 
line that may vary depending on combinations of memory 
modules and computers, in addition to ID information. 

[0021] The initialization method relating to the memory module 
of the invention may further comprise a step of, if the in- 
formation obtained by the reading is not the ID informa- 
tion or is an undefined value, the computer obtaining the 
identification information from output means for identifi- 
cation information for the memory module that is pro- 
vided in the computer system unit; and a step of the com- 
puter performing initialization relating to the memory 
module based on the identification information. 

[0022] The method may further comprise a step of, if the infor- 
mation obtained by the reading is not the ID information 
or is an undefined value, performing initialization of the 
memory module utilizing SPD function. 

[0023] The information processing apparatus according to the 



invention consists of means for performing each step of 
the initialization method relating to the memory module 
of the invention. The means is configured using a com- 
puter and a program (BIOS). And the program according to 
the invention is characterized in that it causes the com- 
puter to execute each step of the initialization method re- 
lating to the memory module of the invention. 
Brief Description of Drawings 

[0024] Figure 1 is a block diagram showing the configuration of a 
memory module according to an embodiment of the in- 
vention; 

[0025] Figure 2 is a block diagram showing the relation between 
the memory module in Figure 1 and CPU of the computer 
in which it is implemented; 

[0026] Figure 3 is a flowchart illustrating a portion of processing 
by BIOS adapted for the memory module in Figure 1; and 

[0027] Figure 4 shows a plurality of VRAMs being connected to a 

video chip. 
Detailed Description 

[0028] Figure 1 is a block diagram showing the configuration of a 
memory module according to an embodiment of the in- 
vention. As shown, the memory module comprises a 



memory array 1 for storing data, an ID data output circuit 
2 for outputting ID data for identifying the memory mod- 
ule, a selector 3 for selectively switching between output 
from the memory array 1 and output from the ID data cir- 
cuit 2 to be output, and a flip-flop 4 for, after the com- 
puter in which the memory module is mounted is turned 
on and until the memory module is initially written, con- 
trolling the selector 3 such that output from the ID data 
output circuit 2 is selected instead of that from the mem- 
ory array 1. 

[0029] Reference number 5 in the figure designates a reset de- 
tection means for outputting reset detection signal in re- 
sponse to the computer in which the memory module is 
mounted being turned on. The reset detection means 5 
can detect that the power supply to the memory module 
has been started with the computer being turned on, and 
can output reset detection signal. The output of the reset 
detection means 5 is connected to the input S of the flip- 
flop 4. And to the input R of the flip-flop 4, signal W 
based on WE (Write Enable) that is a signal allowing writ- 
ing to the memory module is input. Therefore, the flip- 
flop 4 controls the selector 3 to select the output from the 
ID data output circuit 2 after the reset detection means 5 



has output reset detection signal and until the memory 
module is first written, and subsequently to select the 
output from the memory array 1. 

[0030] Receiving/sending data with the memory array 1 or selec- 
tor 3 is through a data buffer 6. When receiving/sending 
data, the data buffer 6 performs adjustment of signal level 
and the like. The ID data output circuit 2, selector 3, flip- 
flop 4, and reset detection means 5 are formed on the 
memory module as IC (integrated circuits). The ID data 
output circuit 2 may be formed as a simple circuit that 
connects each terminal to a ground or a voltage source so 
that a fixed value of each bit comprising ID data is output 
by an each corresponding terminal. For the ID data, 4-bit 
data that identifies the supplier of the memory module, or 
8-bit data that identifies the supplier and type of the 
memory module may be adopted. 

[0031] Figure 2 is a block diagram showing the relation between 
the memory module in Figure 1 and the CPU (Central Pro- 
cessing Unit) of the computer in which the memory mod- 
ule is implemented. A memory controller 9 intervenes be- 
tween the memory module 7 and the CPU 8 for allowing 
access from the CPU 8 to the memory module 7. The CPU 
8 and the memory controller 9 are connected by an ad- 



dress bus 10 and a control bus 11. The memory controller 
9 and the memory module 7 are connected by a memory 
address bus 12 and a signal line 13 that includes respec- 
tive signal lines for RAS (row address strobe) signal, CAS 
(column address strobe) signal, and WE (Write Enable) sig- 
nal. The memory controller 9 provides the memory mod- 
ule 7 with an appropriate row address, column address, 
RAS signal, CAS signal, or WE signal in response to an ac- 
cess request from the CPU 8, allowing receiving/sending 
data between the CPU 8 and the memory module 7 
through the data bus 14. 

[0032] with this configuration, when the computer in which the 
memory module is implemented is turned on and power 
supply to the memory module is started, the reset detec- 
tion means 5 outputs reset detection signal in response. 
This turns on input S of the flip-flop 4 and output Q, 
which puts the selector 3 into a state in which output of 
the ID data output circuit 2 is selected. Meanwhile, the 
computer starts a series of boot sequences with BIOS in 
response to the depression of the power button. 

[0033] Figure 3 is a flowchart illustrating initialization processing 
for the memory module in Figure 1 in the boot sequence. 
This example is for a case where the memory module is 



VRAM. Processing at steps 23 through 25 in Figure 3 is 
processing conventionally performed, and steps 21 and 
22 are processing added according to the invention. In 
addition, ROM storing BIOS also records a table for initial- 
ization having ID data for identification and parameters 
required for initialization for a variety of available memory 
modules. 

[0034] Once initialization is started, reading is performed at a 

starting address of the memory module at step 21, and it 
is determined if the content that has been read out is ID 
data for identifying the memory module or is in an unde- 
fined state. When reading is performed, the access speed 
is reduced as appropriate. 

[0035] since the memory module has not yet been written at this 
point, if the memory module from which reading was per- 
formed is of the type according the invention shown in 
Figure 1, the flip-flop 4 still remains in a set state which 
was caused by the application of reset detection signal to 
it when the computer was turned on. The selector 3 thus 
selects the ID data output circuit 1 as its input based on 
the on-state of output Q of the flip-flop 4. As a result, 
reading is made from the ID data output circuit 1 and ID 
data can be obtained. 



[0036] on the other hand, if the memory module is of a conven- 
tional type, content at the starting address is read from 
the memory array, but the read out value is undefined 
since the memory module has not been written yet at this 
point. In other words, if content that has been read out is 
ID data, it means the memory module is of the type ac- 
cording to the invention in Figure 1, and if the content is 
undefined, it means the memory module is of a conven- 
tional type. 

[0037] The determination at step 21 can be done by, for exam- 
ple, checking whether the read out content corresponds 
with any ID data in the initialization table or not. If it cor- 
responds with any ID data, it can be determined that the 
read data is ID data, and if it corresponds with no ID data, 
that the read data is not ID data and is in an undefined 
state. If the read data is ID data, the procedure proceeds 
to step 22, and otherwise to step 23. 

[0038] At step 22, initialization of the memory module is per- 
formed by obtaining configuration parameters such as 
corresponding access timing and the like from the initial- 
ization table and setting them to the memory controller, 
based on the ID data that has been read at step 21. 

[0039] At step 23, writing and reading is done to a predeter- 



mined address that corresponds to the memory module 
and it is checked if the same data as the data written can 
be read. If the same data could be read, at least the mem- 
ory module exists at the address. In contrast, if the read 
value is an undefined value and thus the same data cannot 
be read, the memory module does not exist at the ad- 
dress. If the same data could be read, the procedure pro- 
ceeds to step 24; otherwise, proceeds to step 25. 
[0040] At step 24, initialization of the memory module is per- 
formed by reading identification information provided on 
the main board for the memory module of a conventional 
type, obtaining various configuration parameters corre- 
sponding to the identification information from the table 
provided beforehand and setting them to the memory 
controller. 

[0041] At step 25, since it has been determined that the memory 
module does not exist, error handling is performed. 

[0042] After the initialization at step 22 or 24 has been finished, 
processing at the next stage in the boot sequence will be 
performed. 

[0043] with the memory module according to the invention in 

Figure 1, since ID data from the ID data output circuit 2 is 
output rather than data from the memory array 1 for 



reading operations until the memory module is initially 
written, information for identifying the memory module 
can be easily obtained by just adding the processing at 
step 21 in Figure 3, for example, to the BIOS. 

[0044] According to the processing in Figure 3, initialization can 
be executed without trouble whether VRAM of the inven- 
tive type in Figure 1 or VRAM of a conventional type is 
employed as the memory module. Therefore, whereas in a 
conventional case identification information for VRAM was 
provided on the main board and the main board and the 
VRAM were managed as one part, using VRAM of the type 
shown in Figure 1, VRAM can be managed as another part. 
This leads to increased efficiency in parts management. 

[0045] when a case is considered where a plurality of memory 

modules are implemented as in the case in Figure 4 where 
four VRAMs 31 are connected to the video chip 32, the 
processing in Figure 3 may be repeated for each memory 
module. In other words, after step 22 or 24, the proce- 
dure returns to step 21. In such a case, the addresses for 
reading at step 21 and for writing and reading at step 23 
need to be increased successively for one memory module 
so that they correspond to individual memory modules. 

[0046] if the same content as written content could not be read 



out at step 23, it means either no memory module exists 
or one or more memory modules exist but no more re- 
main to be processed. Accordingly, it is determined at 
step 25 if one or more memory modules were found, and 
if no memory module exists, error handling is performed, 
and if one or more memory modules exist, the processing 
proceeds to the next stage in the boot sequence. 

[0047] As individual memory modules, one according to the in- 
vention in Figure 1 and conventional one can be imple- 
mented concurrently in this case. In each repeated pro- 
cessing in Figure 3, processing at steps 21 and 22 will be 
performed for the memory module of the invention, and 
processing at steps 21, 23, and 24 will be performed for a 
conventional memory module. 

[0048] The invention is not limited to the above-mentioned em- 
bodiment, but may be implemented with modification as 
appropriate. For example, although the processing in Fig- 
ure 3 in the embodiment above is intended for VRAM, it 
can be also applied to main memory. In such a situation, 
processing at steps 21 and 22 in Figure 3 may remain the 
same, and processing at steps 23 through 25 may be 
changed to processing for SPD (Serial Presence De- 
tect)-capable main memory. 



[0049] | n that case, processing at step 21 could distinguish main 
memory according to the invention from main memory 
that only supports SPD function, and processing for ini- 
tialization corresponding to each type could be done. 
Thus, a situation can be addressed as well where multiple 
pieces of main memory according to the invention and 
main memory that only supports SPD function are mixed. 
The application of the invention can also eliminate the re- 
quirement for SPD function and necessity of mounting 
ROM with the specification of a memory module recorded 
onto the memory module. 

[0050] As described above, according to the memory module of 
the invention, since output from the ID information output 
circuit is selected instead of output from a memory array 
after power supply to the memory module has been 
started and until the memory module is initially written, 
BIOS can obtain ID information for identifying the memory 
module and perform initialization relating the memory 
module, by providing a simple circuit on the memory 
module and slightly modifying the BIOS, without having to 
modify the hardware configuration in the computer sys- 
tem unit or provide a ROM recording the specification in 
the memory module. 



[0051] Also, according to the initialization method for a memory 
module of the invention, an information processing appa- 
ratus, and a program, if a value that is obtained through 
reading after power supply to the memory module has 
been started and before it is initially written is predeter- 
mined ID information, initialization relating to the memory 
module will be performed based on the ID information, 
thus allowing ID information to be obtained from the 
memory module of the invention and its initialization to 
be performed. 

[0052] | t w j|| b e appreciated by those skilled in the art that the 
method and application to various layouts in accordance 
with the present invention is not limited to the embodi- 
ments discussed above. Accordingly, the invention is in- 
tended to encompass all such alternatives, modifications 
and variations which fall within the scope and spirit of the 
invention and the following claims. 

[0053] we claim: 



